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(57)Abstract: 

PURPOSE: To obtain a copolymer excellent in impact 
strength, toughness, etc., by copolymerizing at least 
two monomers selected from the group consisting of 
an a -olefin, a cycloolefin, and a diene compd. in the 
presence of a specific cycloolefin random copolymer. 
CONSTITUTION: A 2C or higher a -olefin, a 
cycloolefin of formula I or II (wherein R1 to R19 Ra t 
and Rb are each H. halogen, a hydrocarbon group, 
etc.). and a diene compd. are copolymerized to give a 
cycloolefin random copolymer having a glass 
transition temperature by DSC of 50° C or higher, an 
intrinsic viscosity in decalin at 135° C of 0.1-5dl/g, 
polymerizable double bonds, and an iodine value of 3- 
30. At least two monomers selected from the group 
consisting of the 2C or higher (X -olefin, the 




cycloolefin of formula I or II, and the diene compd. are ^ 
copolymerized in the presence of the random 
copolymer to give a hydrocarbon elastomer having a 

glass transition temperature of 10° C or lower and a content of the random copolymer of 
50-99wt.%. 
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[0 0 6 4] ±E<z>J;5ft— IK* CI] [II] T* 

**ixSStt^-v^7-r ^ (b) fi, ^ n^^^ai:^ 

[0 0 6 5] Zthb<DmVt*l<''7'{ls (b) 12. 

^^4k&Vd (c) £ bTfi, -f#*J^ x s, 

xy, 1. 5-^*1*- v^^, 1.6-^ ?i?3Lls % lj-ifrf 

^v^>\ l,9--r r *v^^^, 2-^^/U-l, 5-^*1^^ 

6-^^/1^-1,5-^^^ ^xy, 7-y 5^'l'-1.6-;*- 
^^WJ;<^*cDmt^:^>\ *^^V, v? 
i/^ o^v^^^o-, ^f/uf F7t Kn^fyr^ 5- 

tr^/vy /i^/M;^, 5-^^y ^>-2-y/wtf/i^>\ 5 

^i/>-2-//u^/u^>', 5-^ t° y 
/wov^v. y /t^/W-*;^;^ ^-2-y /vt^/u^^ /v 
u>^o J:t/ 6 _^ dd^;^ y^*n-<-/u-2-y 



[00 6 6] ±fc<D£?temft*i'7 4^ : 7^jr&#c 
f p^TIi, a~^u^-r V (a) tWV7^y 

(b) £(£He/W*; (a) / (b) li, 3 0/7 0 — 9 7 
/3&£L<hi: 50/50-9 5/5Tfe^C<b^ 
U<. ^Tzoc-JrW?^ 1/ (a) fcSRjRaJ-U^-f > 

(b) ir^tfSt, i^Wfc^tt (c) iw^/Hk 
(a) + (b)/(c) te, 99. 5/0. 5 — 90/ 
1 0£f£ U< {39 9. 5/0. 5-9 3/7T*fc6ri: 

[0 0 6 7] ±ffi<£> <fc 9 /^S^^ 1^7 w ^S^fi-g** 

^)«-tu7^y (a) t^^^r^y (b) t ^ 
>ikS%o (c) <h^nx.T, _hiacoa-^i/^>r 

fe5V>(± [II] ^«^(OgStt^ 

[0068] rr-^fiwa^ttsa— a-u:7-/ e:^ 
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Tfi. ^ntfu:^ 4-> f/wixyf y, l 

^rlr >\ l-^-r y, I-tHt y, 1- K-ri? y , l-x 

^-f^ty^ ^(^K*^* 3-20Wo-ti/7^y 

[0 0 6 9] m-cffifflSJxs r#,(7)^^^-^^ 

-om H\ 5£ [i] , [ii] T'*^ti5i^i/7^y 

[0 0 7 01 <fcDJIr&#H-J3\ ttw*«tU7^y«« 

^ * J -1H--T \s*f^t£ X&m? 5 d ir )5S"C# 3 0 
[0 0 7 1] ft^iBW^tRSSS^U^^V'***^ 
#^ov^Kfflt5„ ^«5Mti/7^y^ 

[A] <D#£TKi. 

[B] i) Bim»2&>±.<Da-*l'-7 4 > 

ii) SStt^-V^-fV 

iu) ^v*ft^*d»batfix5'>*< t i> 2mu± 

[0 0 7 2] i) mm9k2£X±<Da-*l'7 4 tt 
fit, Wx.tfs jl^UV. yntVy, 1-:/t">\ l-^O- 

y s l-fty N 1- K^ir 1-f 1^7fty, ^ 

[0 0 7 3] ii) Stt^yzM y£ LTtt, ^ffcfftl- 
1^ ±E<DJ:3ttHtt5t [I] [II] T**tL5 

iii) v^ymfcS^UTte, ftflctetctt. -79*?*- 
y, 1.4-^*W=c->s 1,5-— 3r^v^y, 

u-*# **J^>* 1.9-7*^^^, 2-^^-/> 

-1,5-— ^v^y, 4-^^-1.5-— ^v^y-, 5-7* 
^vwi ,5-— 3rf->^y\ 6-^^/^-1,5-^^^ v?^:^ 

Kn>f yfy, 5- f^yuy /V/JOi^ y, 5-xf JJrV-2 

-yn-tfOy^y, s-y^i/y-2-y A-#vi^:y, 

tfx [5- J^/V^^jv) ] ^*y:foJ;t56-^ n a 

o -3 ,8- Kf 7J ^ yft v«ds*tf <bn 

<5o 



[0 0 7 4] -<dx ^^m<t*m^9^ 

i) £<^2J^±G0a -**V:7-f >\ ii) m^'A-wy^ 
V*5 £t> + iii) > ? ni>'»f|i^ft^P ) 5g(ftt-5/>/ €C < £fc 

2 £xjc<d*u 7^>frh2 nm&tix t> J; I \ 

[0 0 7 5] ;itf>J;5*^tzKiR*^7* h^ — CD^flc 

W&ftli: LTIi, xfL^y.^t'uyM^ 

flc, ac^uy ■ ^riry^m'&te, J^uy • 4-* 

at^yy • l-^iry^ft^ft:, ifuy«l-K?t 
y*M^#> xf-i/y • h^-fey^S^-fle, 
yy *^xiry^*^£k ^^yy -I-^^t 2, 
iry^m^ffc, :^yy . i-^-Y n-try^tft^fl^ 
t°yy - i -/fy*!^*, tfyy • i -— y-x 

uy • ^Pfyy-i- 

Dt'uy-i-Kf-feyM^s 7°otVy.i-f>7 
^i?y^»&<K T^P t°l-y • 1-— ^T^y^*^ 

tvy * ^rty^l^ y'tiei/y 
. i-j.^=i-k^*c^«:ft^s^f bits, 

[0076] *ktzmt*m^7* b-r~-<DMm&ti:w 

• 5-y f/V-2-;^/V^y^i^*^ ^^u>-5-^ 

TKyu^^^m-^frs ^-^i/y • 5-^y=^/i--2-y^^/u 

^^t-y • s-^y^^-y/u-^/w^^^m 
• 5-^-^^-2-y/i^^/i-^y^«^ 

^^U^ • 5-y — yl^-2-y/V^/^v^fi^^^ 3i 
f Uy • 5-7**>/^-2-y/V'3K/P*V**'&#:, zn^l^V 

• 5-^y7 ? ^^-2-y>'^/^V^^^f*:, xfi/y-5 
- Kf ? ^/^-2-//u^U'*>'**'&ff > ^n^i/v • 5- :7 m 
=-)V-2-j )Vi£;V^3£m&W>, xfi/y.rh7^ 
n Krty^f ^fr, xf vy •T'nhVy • //1/tJn> 

xf l/y.ypei/y-s-xf yry-2 
-y /u^/i-^y^'fi-^^, xf yy . 7°p tvy • 5-y 
^-^-2-y /^/v^^^s^-^:. u> * t 6 yy 

• 5-^i^/i--2-y/^/^^vifc*L'^^ x xfyy • 

t'yy - 5-yn tvy-2-y /y^^^y^^-^-f*:. 

v • ^neuv • 5-^^^-2-y y 

xf yy - 7*p t°y^ • 5-^y-^/i--2-y /v^v^y^^ 

xf yy . jfyy . 5-^yyi/-2-y 
/V^^^M^^s xf yy.yat'l/y -S-^f^ 
-y ;u4</w^y#t-fi^^, xfyy-^Pt'i/y'S-^ 
^^/V-2-yyy^y^V^S-&fls: x ji-^i/^. ^neu 

>- • 5-y =. /^-2-y/w^/v^^^s^^x 
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ft:, • t c U>- • 5- K7^'>/^-2-y'</WajOl'^ 

y/UTK/^*^**^*, l-7fy • 5-y^vw 

^tV-Z-j • - 5 

> • 1-^fy ■ 5-— ^v^U^-yyUtfO^^m^ft:, 

xfi/y * • 5-— ^^/i^-y/i^/i^v^* 

^^i^ • v • s-^^vi^-y/i^/i^ 

yV-2-yyw^/v^^fi^, xfuy . . 5- 

> • 5-Z7^^/is-2-S J\'7$/i>*>'&m-&&s l-V • 1 
-z/^V • ^ b7 v-^ n KfHz 3L?-ls> • 1 
-^■ty • y /I'tfOM^^fi-S-ff, m^u^ * i-— 
ir>- • 5-*^>-2-y/i'^i'*V#*£fts ac^ix>- . i 

> . i--^^ir^ • 5-^n tVu-2-y/wiOl^ 

ft:, V • 1-— *-tr^ • 5-^^/V-2-y/V^f/^^ 

^ft^fr, • 1-— 3r-feV • 5--Of-/u_2-y 

tf/M^^lt^ft^ ^^U^ - ^rirV - 5-— ^r>-vV 
-2- / >\>i£jV% • l-^=Vir > ♦ 5- 

^7^/^-2- y /U^/P.* i/^^Hfc, U> • 1-— 3r 

• 1-— • 5-/ =^/^-2- y J^/^^^Wi^^ ^ 
• 1-— =¥ir:y • 5-f ->^-2-; /W^M vm-o- 
ft:, . l-^arir v • 5-^^7 f i//U-2-y/u^/^ 

1/ V • 1-— =*-tr V • 5- Kf^-2- 
y A/K^^^^-gr^ft:, u> ♦ I-— =*r1r:x • 
-/u_2-y yUTtf/i^v^Jr^ft^ xf yy • i-^^-ir^ 
•fhy^oKftyM^ u> ■ 1-^7- 
>- • y ^tfOv^^^S^ft:, m^uv • i-t^ry • 5- 
y 3vu-2-y • 
V . 5-^-^/1^-2- y /^7f,/u^>^m^-i^s • 1- 

XPT^ * 5-7*^ fcT/u-2-y/^sK/^ 

• • 5-:/^/w2-y a^/i^>*Jl-& 

ft:, rc^U^ • l-^^v^y - 

yU^/U^V^m-^ft:, xfi/y.i-t^fy-5-^f 
yU-2-yyV^w^^fi^f*. • I-^-^t"^ • 5 

-;*^/W2-y vU^/l^^fi^ft:, zn-^u^. 



>- • i-^fy • 5-^^^^/^-2-y^^/^v^g^ 

ft:, :x^u>- • l-^-^xV • 5- 

>-*S^t*\ xf yy.i-^^fy'5-7xx;W2-/ 
/U7j</^ v#t^ft: N • • r- Y=7^y 

^yM^, v> • l-^-fev • 5-^^/u-2-y^ 

y /UTtfy^v^^^^^ • l-xir >- • t ft 

/W-2-y /Utf/U^is&Si&fcs • • 5- 

V • 5-^^r'>/W-2-y jl^U 
V • l-y^irv • 5-— yf;u-2-/;^MyM^s 
^^>- • i-^ir V • 5-^-^5 1 /^-2-yyv^/v4>-^fi 
^ftc % • l-^ir> • 5-y ^/^-2-y/i^^/^V 

y/u^yv^>-^£^ft: x rc^ i/y . i-^-fev • 5- 
^-2-y/^?K^*> / **'frflc, . l-^irv • 5- 

^rc^/V-2-y/l^/3</^>'^^'^ft:, ^^W^-l-T^-fe: 

So 

[0 0 7 7] SfeJ^b***^^^ h^-(Oftfl:»& 

n t e l^X • 1,5-— 1-^^-1.5- 
^^r^^V^m-frfl:, l-^O^V • 1,5-— ^rt^xy 
1-— V • 1,5-— ^r^^^S^ftc, 4- 
^^•/u_l_^<>-^ V 1,5-— ^r-y-^^m^, 1-^ 
^7"^ * 1,5-— *1^v^V**&#s l-^ir> ♦ 1,5-— 
^ri^^^M-^fr. 1- K^ir> ■ 1.5-—^^^^^ 

l-r h7riry • 1,5-^^t^yM 
1-— tc-V-f-t^ • l t 5-— ^ri^^^fi^-ft:, 1-^ ^ 
r'irv * 1.5-- ^r^^>'^m'^^, 1-^-4 xrir • l, 
5-— ^ir-^^^S'&ft:, ^^U-V - tfu^ • 1,5- 
^drl^^V^m^^ • l-^>- • 1,5-— 

-V-ifxL^&M&fc, 3L^-Ul/ • 1--<>^x> • 1,5-— =¥1^ 
v?ai>^^r^#:, ji^uv • 1-— ^rirv * 1.5-— *W 

• 4-jt^s\s-i-s<i/^i/ - 1,5- 
— ^i^^^V^t*^^, j:^- vv • I-^-^t 1 v • 1,5-— 
^-^-^^fi-g-flc, • I-T'irv • 1.5-—^-^ 

^^>it^^^, xf i/y . i- K^irv ♦ 1,5 — ^-V-iS 
xy^l^f^, • \-^r h^7^ir> - 1.5-— ^ri^ 

v>m>±t^[^ft: N • 1-— ^rih^-feV * 1,5-— 

ir-e/ai^^^^, • l-^^-ir>- • 1.5-— 

^r-^v^^^^^ftc, • 1-^-^ ^ir> • 1 .5-— 

^^v^Ji-g-ft:, u> • yyu^f/u^v- 1,5-— 
^•^^m^^M^fr, xfuy. 5_y ^yv-2-y /U/^/U 
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-2- / ^^/^ >^ M.S-^^i^v 5 ^ xfU 
y • 5- 7 x. ~/\s-2- J /UtR/Vj^ is • 1 , 5-^^^ 

xf • f h 7 v^^ n Kf t y • 1 ( 5-^^rt 
-^^fi-frflCTi 4*£^f £ 4 ^s-e# 6 0 
[0 0 7 8] 1,7-;*-** ^^^»*«*fls:0^r#:W/j:« 

t c u> • 1,7-^h^^ -^^V-^m^^, l-77>- • 1.7-;*- 
^S^^fi-g-fle, l--<:/7> • 1,7-^ ?is"^ls& 
m£*#, i--^^fir>- . l.7-^-^^^^*m^flc, 4-> 

7> • I J-*? ? is^>-&m&ft. l-7-fer>- • 1,7-;** 
f i?=.>-$*WL&ft, 1- Kfty • 1.7-;*-** is^>&M 
^ffc, 1-7 h77ir>" • 1- 
^tftyMJ-t^^v'xyM^ l-;***7 
ir^ M.7-***^xy^^flj: N ^ir^ • 1.7- 

^xy^i^^ xfu> * 7*n t*i/y * 1.7-3*- 
**S*t^#fi<frfls:, xfuy . l-^f^ • 1.7-*** 

xy^M-g^ xfuy • 1-— • 1.7-*** v>x 
V**^, xfuy • • 1.7-* 

* * ^xy^gr-g-fls:, xfyy • i-**7:/ • 1,7-** 

^xy&m^ft:, xfyy * I-tHtV • 1,7-;*** 
^^S^fr, xfuy - 1- K^irV • 1,7-*** v>x 
xfuy • 1-7 h^7iry • 1,7-** *v> 
iy*M^> xf yy - l.^^-t^-i?:/ . i,7-** * 
^xy^m^ft:, ^ft-^ • l-***7ir> • 1,7-*-* 
*i^xy:&g^#:, xf yy • 1-x.f ^iry - 1,7-** 

* v^xy^fc^^ft;, :xfyy • /yu^/u-^y • 1 ,7-;** 
* xf yy • 5-^^/i--2-y/W/K/^ 
V • 1.7-^^xy^m^fr. xfuy • 5-xf/u-2 
-//U;}Ol^y • 1,7-*-** ^xy^S^ft^ xfi/y 

■ • 1.7-^^^xy^g 

•^ft;, xif yy • 7 h^i^* u Kflry • 1,7-***^ 
x if *r*»f 5 ^ 4 -e # 5 . 

[0 0 7 9] *fcl,9-^^v***-frft:oAflcW3S: 
«4b=C(i. xf yy . 1,9-^^ ^y*f^f(c, 7"n 
t°i/y- l 1-7*7 >- ■ l,9-x# 
■/xyM^> i-^o-y^v • i.9-7# v^^m-S- 
l-^^rirv • I,9-7# ^xy^^-g^ 4->7/U-l 

-^yf ^'1,9-7^*^^1^ i-**7>"i,9 

^x 1 -7i? y * l , # v>x y£rOr 

£fls\ 1- Kf-fe > M ,9-f ^ y^I^j^, 1-7 Vy 
7i?y -1.9-7# ^xyJfcft^-ft^ 1-^=^7 7 -fey • 1, 
9-7 #v>xy^Jf 1-** *7iry • 1.9-7 ^^x 

y^*^#\ 1-x.f 3 -fey • 1,9-7*7 i*x. 
xfyy • :7u t°yy • 1.9-7^7 v^xy^g-a^ xf 
yy • l-^rv • 1 ^-"rt}iy^^^^^^, ^=?-ui/ • 
l-^07> • 1 ,9-7^7 ^^^^Sr-n ^> xf i/y . i-^. 
^fir^ • 1.9--r^7 ^^^M^-^. U>- • 4-^ 7^ 



*9*rls • l ,9-7^7^ • l-ft 

v - l,9-^#^ , ^x^V • 1- Kft is - 

1 ,9-x^ v^^^^ft^ft:, xf- i/y • \--y- h^-^ir^ » 

l.g-x^^^^M-^^v xf i/y - l-^^ri^^-irV ■ 

1,9-7^7 V>*-^$kW&W>, xf yy • l-oi^ nty • 1, 
g-r^^xy^f^, ^c^-i/^. y^sK/u^>-. 1,9- 
fiJi>^>^m^^ xf y y • 5-^f/V-2-;/^/v 

-y/V/K/P^v • 1,9-7^; ^^^ffl^flc, xf yy . 5 

- 7 zc — ;b-2- / /UtJOu* > • 1 . 9-x^7 v 5 ^ 

xf yy - f h7^^p K^ir > • 1, 9-7^7 ^^^M 

[0 0 8 0] v^V^-cr^v^ >>^>'$k&Wk&&(OMcfc&} 
4«t LTtt, ^7U^ • P-O^^v^M^ 
eyy • v?->^ n^>-^ i?^>-*K^flE, \--f 
J- >- • ^v/^ n^y^^xy^l^ft:, l-^O-^V • v 1 
v^^ v^V^t^; l-^^r-fe V • v?^^ 

^^v^M^*, 4-^f;y-i_^yry • ^^^0 

flc, l-Kfty-^n^y^v^xyM^ 1-7" 

->^7 v^Wtfr^H*:, xf yy .T'ptVy • 

v^v^^ v^^x^^M-^ft:, xf yy.i-7*7y- 

i?is# n^<^^^^>^*^fr, x.^ix> • l--0-7^ 

>■ • ^y^n^y^^xyjtf^ xfuy . 4-/7 

yy • i-^-^7> • t?is# vos? is^>&Wl&&, ^ 

•T^l/V • 1- Kf-feV • v^V^ P^^^^^m-^f*:, 
xf yy • 1-7 h77ty • is is? u^<^^ i/zr.i/$h^ 
i^fa, =c-J-Ul/ • l-^^r-^7-ir>- • is is 9 v<ls#isx- 
isit^i^fc^ 3i=f~uis *\-ir$ $=ftls • i/Zs? X3s<lS 

#is^^&M'&ft, x T uy-i-x^3iry -^^^d 

7D^y^-;xy^i^, xf yy-5-^f;w2-y 
/P/JOM'-:/ • v>->^7 i/x-x^t^^^^ xf yy 

• 5-xf^-2-yyi/^/!/^y • ^o^y^^xy^t 
xf yy • 5-7xx/u-2-/;i^/f;^y • isis 
^p^y^iyxyM^, xf^y.r^y^K 
7ir>-- ^7P^^^xy^f^t'^f5I 
4dst?#^ 0 

[0 0 8 1 ] ^TtS-t^/u/^^/^^^m^^^^ 
^^^0*14 LTCi, xfyy - /PtK/^^^ 
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1- Kr-^y • 5-t^^y/UxK/P^>^m^, 
>- • 5- f=./U/yV7j?/P-*V*fi^flc, ^^l^-l-:/^ 

^~/uy/i^/!^v^*gM^ ^^i/ v • y/naOu-^v 

[0 0 8 21 r<o«t 5*^***^7^ K-^— tt, x 
*y 3 STC-eSISLfctfRttft [n] ^0. 05 

— 1 0 d 1/g, & £ L<ii0. l-5dl/g <Djft[S 

tcfco, xf^^*5»«aff (T g ) a* i 0^**8, 

[0 0 8 31 r<o»«^-u^-f v*#m-&fls:-efi, ±E 
oj: )4Sftti/7>f y*7V^*^# [A] ft, 
5 0 — 9 9 fifi%# * L< (3 60 — 97 It°/oOtt# 

[0 0 8 41 :«0 J; v |:U#bn5S«tl/7>f ^ 

m^t*^?* ^v^p^m-ste [a] cd#iSt(-, 

Rit2toa-tl/7^ (i) . 8«tl/7>fy 
(ii) , ^^*{b-&» (iii) /J^3ltf;ft,£'>&< t 

uyj^ (b) bi?^i/ik&m (c) 4>6^^J&£*t5 

S«tU7^*7yn*I*» [A] fit, Rfc* 

^^^^^ h-^- [B] ffittt, d"fc< £fe-tt*Hb^ 



?4Stttu7^S7^A#t*# [A] cd#£t 

&S*2»_h<Z>a -^-I/^-f >- (i) , 
<i*s (ii) , v^V^Mb-g^ (iii) )^£>itfc£jh,5'>>t£ 

SS2^a-tU7^y (a) i»4fc;*- >f > 
(b) ^^xy^i (c) 4£^*^LT*#«b;ft,5p! 

[0 0 8 5] /£*>*WSB»-ett, ±E<OJ:9*««^-u 
>*^*-&fr«r, 8«tU7^SS7>^*t^ 

[0 0 8 61 ^^«5I^ti^7^y|t«^tt, 
±E©i 3 4S«t i^7 y*7 [A] 

[B] i) et2^a-tl^7^ 

ii) RfttV'7-f v 

iii) i?^>-%kikSfy} 

[008 7] ±|EO ct 5 *#»&RJSf*, ( i ) 

*fcfi (ii) «»|»:aiSlVBK*^»tftL 
5 X^&JK <0 * $ n ir >>it&m t Mm? ^ ^^At^ 
^fc^*t^e>JB***LS«!iK, (iii) 

[0 0 8 8] C©J;5fcttl* (i) Sr*fiJt-rSpr«tt^< 

So 

VO (OR) aXb *fcl*V (OR) cXa 
fc^L**, RttK-fb^iRS-CfcO, a, b. c, dfi 
Wftl0^a^3, 0^b^3, 2 ^ a + b ^ 3 , O 
<c^4. 0 ^ d ^ 4, 3 ^ c + d ^ 4 &mtz1- 0 X. <9 
JrfrWl-tt, VOC13, VO (OCzHs) Cl2, VO 

(OC2H5) 2 C I N VO (O-iso-CaHy) C l 2, V 
O (O-1V-C4H9) CI2. VO (OC2H5) 3. VOB 
T2, VC \ 4 , VOC l 2 

VO (0-n-C4Hs>) 3, VOC l 3 - 2 OCsHit OHfc 
[0 0 8 9] r^bOfb^te, #a"Cfc5VM±2aJEJL 
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[0 0 9 0] roj:5#«^WM*flc£LTfi* 

y^r^Tm, r^a, ~mj>mh, eyv^g, y 

/w :/^y— /k ^i^y — /k ^ y—/K 2-^^- 
/i^^y— ;k ri-^*y— Kr^/-/K 

yu<C^oK*ftl — 1 8 07^3^®^ h y ^ 
n in y ^ y — /U-^ by^ntux^y —/K FHon^ 

— /HK, ^my— /u s ^yu;-;K 3^ 

/K y ^/u^zn y — /I/, -j-;? b — /U/*£Offi«7/l'3rA' 

b>. * ^Woc^A"^ h >\ yf/KV/f^hy, 
7t h7xyy, ^<y/7xyy, -O'y^y ^t£¥<o 
Si&3~i5^hyg, r-t hr/i^t h\ ynt 8 

ty7yvrt h\ t^f/w7A'7 f t h\ ^yX7;Vrt 

RKt^/K fttyn ftgl^^K ft 

Jttv^n^^rvvK ynt'tyix^K fifty -?vK 

/K y^y/MHy^yK ^nh>-^x^/K ~>yn^ 

y?vK ^Sfgy^D^Jry/K ?ctf^7x^;K 
A\ h/W/^7^/K xf^tfK^f^, T~;* 

y-~7fv7? by, 5-/<uu^^ hy, ^y:x. 7 
^mk h Tir^/^^ny h\ -oy-f/uy n y k. 

A\ f h7 t Kn77y, T=-V— A\ v^^t — jVxl— 

/K -^n— /i^y F^yy7^i:W/^^yy7 
ftl^N.N-^y^yvr^ h\ $ftS*N,N-^f/V7 

9Sx hy^f/v7^;y, h!Jxf^7?y, hy^yv 



t o y^>\ xf/uey^y, y/f/weyyy^^^t 0 
[o o 9 1 j ^m&'<i-i?v Mk&to<Dm*m*{*ttto 

'>4< tfclflWAl - Cfe^S:*lT*5i), fct^ 
tf, TE(a) &<fc 15(b) *T?*StLSo 
[0 0 9 21 (a) — R' B A1 (OR 2 ) „H P X q 

9, mHO ^m^ 3 , nfS0^n<3, p fi 0 ^ p < 
3, q(i0^q< 3C0®C"e*)oT % L^fcm+n + p + 
q = 3tfc5o ) o 

[0 0 9 3] (b) — J&5£ M'AIR'4 

C:™ 1 til. i, Na\ Ktfc^ r 1 ttfflrfatra 

[0 0 9 4] tulB(a) -e*S*i5^«T^^^^Afb^ 

(1) — R 1 o A I (OR 2 ) 3- 

1 . 5 ^m< 3(D$kX'fo%) o 

(2) — RJoA 1 X3- B 

(r :tR> t^MIE^l^Uo x^nyy, mfi$f^u 

<tt0<m'<3Oftt*>5) o 

(3) — R^A 1 Ha- 

(4) — JS£i£ R'.Al (OR 2 ) n Xq 

(Cw-eR'^JzUSR^ifflflatl^Ca Xtt^n^y, 0 
<m^3 N 0 ^ n < 3 , 0 ^ q < 3 T\ m+n-i-q = 3 

-CfcSo ) o 

[0O9 5] roi54(a) -e*sns*r«ryw^^^ 

/Tt^r^^^#5 0 (1) T?**ttSW«Tyv^=.»>^ 
UTf4, h yxf;U7;v^ V)zff~}V 

Tfr%~v j*tei?<D b y 7/v^7/i/^')A ; h y >r 

f;ur/u^x ^A-fe^^y h^ri/ K*5J;U\ R'z.s Al 
(OR^) 0.5 *ifC**>Six-5¥*9a*S:*-r5»»«I 
( c T ^ =^r b ^ ix T =^r T /v ^ — $ A /<£ ^ ^ tf 
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6^ 

[0 0 9 6 ] (2) "T?**tbS^-«r/U5 -^Afl^^t 

m^vVT/U^ — £ A-tr^3f:/p * Yt£)£(D7 A»*c!VT As 
K 7,^/^=7 4 K ; x^7;u^^!>Av?^ a y 

£as?:/p ^ Yf£¥<nnftmz.^utf>ik&*itz.TJis* 

[0 0 9 7 ] (3) X^^h5^«r^^^A{^^ 

[0 0 9 8] (4) X*Wt£frZ&m7/V*~$Mt&yot 
LTte. xfykTA^-^Axh^^py h\ y^vu 
7J\»%=.$ A:/ h*is? o y h\ xf/i,r;V;-(7Ai 

[0 0 9 9] *b*d±fE— «5fc(a) r^^ixs^w^ 
T\ 2 JLUiicOTyl- ^ ^ A^^ Lfz^mr^ ^ x: £ A 

[0100] 

Ifb3i] 

(C»H») 2 A I 0 A 1 (C*H 5 ) 2 . 
(CJi,) .A 1 OA 1 (CJU) 
(C,H,) *A 1 NA 1 CC 2 H 5 ) 2 
C*H 5 

[oioi] *fcfli«B 

(b)(Cj^-r^>^-^^i: LTfi, I. i A 1 (C 2 H 5 )4. 

L i A 1 (CtHis ) 4*if^«^i"5r. 
[0 10 2] rtLfctf)?*^ £ < ^£T/^^rA'T;^^~^> 
[0 10 3] w<0<t9*«ffl***IVB»^63S(i*x6 

Mix --(a) 

5fc(a) M(i«M»*«IVB!S*^jBJJixS»»ftJII 



[0104] Lfia^jHtciaffi-rsfatt^^fe*). r 

[0 10 5] ^^n^^^^^/l-#fe^^^Sa&^- 
P*< i^n-yu^g, xf;l/i/^ p^V^i/^cr^/U 
i-, sec-, t-^f/^^P^y^v^xx/l/I^ ^^ri^U 

v^y d^<>^ ?;x^^s, h y y ^yi^> 

^ vf<>><? iszc- rh7^f/^^p-<y^^x 
— /i"X, -<zs? t^-frisPvOZ v^x^/i^ y^A- 
a^/V$/^ p^V^i^x:/^, ^f;^ne;l/v'^D 

X, * "3- As is 2 u*^*cis/Vi/?xi'<ls# is^—sU&tj: t* 
— A'g, £ ^--Y V^-A-g, 4,5,6,7-f h7t Ko-f 
[0 10 6] r^eolH^o^yf^, hy7;HA 

OJKft**Ss T^=^>S, T^-P^rv'I, 

[0107] Kigai -1 znffltokmmk itn, r 

^■yv^, ^*riss\s&, isrZ^tv^k, "risjv>&^ Y"fis;v 
S^^^T/V^f/^S. is# u^lsj'/ugs^ i/trxj^*ci/ 
;vM^(Ov'^P7y^;i/S, 7i-;i/S, h V j\s&tt 

[0 10 8] ^fc7yi-^^r'>Si: LTfi. ^h^r>-S. 

[0109] r y — p^r^ir brii, 
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Z&mtfbtl&o X/\s*ls&ttm (-S0 3 R a ) t 

[0 110] Ao^T-i: LTti s ffi*, * 

*Vm&mft>tiZo ±U<DX 5*5£(a) 

[0111] R 2 k R 3 i R 4 o R 5 nM -(b) 
5t(b) ^ MttJi|B»«^JR-C*>!9 > R 2 fii^p-<^ 
^^-/ufH&Sr^r-rsK T?& ^ % R 3 x R 

1M***-r5K*fctt±ie^:(a) 

=/i^»S:*t6Effif i: |^S"C*S 0 k fit 1 

JLU_h^^T + foi9. k + 1 +m+n = 4T*fe£ 0 
[0 1 1 2] ^Tt-M^^/Vnnt>i,-Cfe<9. a>o>^ 

b\ f X (i/^ o^;x^ v^ri/V) JA-^n 
y h\ fX w<ls9 v?^~/V) i^U=2 = ^ J*V"f 

P ^ h\ fx (v^ P^>^ y-^/Vix/Vn^i 
f)^;^n!J K, fx (v^ u^t^^ v?^c— vVw 
3 = !>A7i/^;^!) h\ fx (^fvUS^n 
^/l/3-t)A^D!J h\ fx (;n^ 

X (n-/p tVl/V^n^y^^x^^) ^ r> A 

^n!)K, fx W77 P at:»^P^y^^/V) 

v?^^/V) ^^>)A^P!j h\ fx (n-^f/V'> 
^ u^:/^ >^c^/u) ^/i/n-^A^^py K, fx 
(sec-:/ *f-)V*s# i/*L-/U) 

n - £ Av^ u y K, fx (^^>/l^^ u^V^i^x. 

^3^!)A^p!)F\ fx (t^f/W>^n 
^<^^v?jn.-/u) ^nx^^P!) K N fX (-f >- 
v/^-i)j,^py h\ fx (4.5.6.7-^ h 
7t Kp^t^) ^^r)A^n!J h\ fx 

(-O^—yV) ^Vn^r)A^P; K, fX (>?tl 

^^^n^r^P!) H\ fX 
(^ u^^v^^/l^) - r>A^n h^r->^ a y 

b\ fX ^l/n-^Av/^pij h\ f 

X (v^ P^>^ — vvt-=i — ^AfX (^^V 
X/V/K-^h) s fX XJ^S? 
r>Afx (p- h/^>-x;U7jN^ h) , f x (v-^n^v 
^v^;x;u) i/yv^^^ex (hy7;>tP^^y7. 
/PtIn^M n fx (;*^/^i^ n^:/^ v^-^yu) vvu 
3-<)A^ ( h y # >-X/l^7jx-^ h) , fx 



y7/vtp^^y^th) v fx (>^pf/w->^n 

-O^i^x.- /u-) v?^=i->)At^ ( F II 7/utP ^ ^ 
VX/i^-J- 10 , fx (T/^/Vi/^ n^>-^ >>xi-/V) 
^3-r)At*x (MJ7/^P^^yx;U*f h) , 
fx h^r^i/^P^y^^x-/!/) v?/P=»-r^Af 
X (h!J7/l/tP^^>^th) , fx (1,3-v^ 

=5-jv^9 i^^-^v) ^3^^t^ (^y^ 

AtP^ ^>-X/U/fc^- h) , fX (l->^/U-3-^^/W 

is? iM^- £^f x ( h y 

D^^yxwtF) , fx ^/u-3-^p f /u-v' 

S^nc^/v) vvV=i:x£AfX (hy7/l/tn 
^>-xa^*?- h) „ fx (1-^^/1^-3-^^^^^^ 
^V^^:n-/l0 ^/VzanT>AfX (MJ7;VtP^^ 
VX/U/^h) , fx (1,3-v^^/U-i^P-^* 

— /V) ^3^r>i,^plJ K, fX ^/W-3-^ 
^-)Vi/$ U^l/& i/3L~jV) ^^^Av/^DlJ K x 

fx ;M-/p tVu^^ p^y^i/x^) -J 

/v^-^A^py f\ fx (1-^^-3-^/^^ 

P^<^^ ^3-r)A^P!)F\ fX (1- 

>^-/v-3-^ : ¥>'/v>'^ a^<>^ -Jjv n - r> 

A^pPK fx (l->^-/P-3-^-^^-/t->^ C3^^ 
^v^c^/v) ^1^=1 — ^A^^n y K, fx U-^^vv- 
-3-^f;i/:/^ cj^O^r v^^^iyu) vVUn n ^ A & 
y K, fX (MJ^f/U^D^^/V) vvV:=t 
^>)A^p!JK, fx (fhy^f-^^n^y^^ 
^-/l^) vvvnn r> P y h\ fx (-O^^t^/V- 

u^<V^ i/^-yk) u y K> f X 

(y f/i/^y^v'^ n^^^^^-yl.) ^/V^i-^A 
^dJK, fx (xf ;l//x^i//|/v'^ p/<y^ ^x^ 
yv-) n y h\ fx ^/V->^ o 

[0 113] ^fc±fa^(b) tC^5V>T, R 2 N R 3 N R 
4 ioJ:UfR 5 CO/>/^< t % 2<gi-^t?^R 2 ^cfct/R 3 

t/u^u^s, g^r^^-i/^s, v^yu^as*fc(iii 

7 p o^^Pty^^Wt5r ^^>-c^^ 0 

ft, R 4 *5J:^R 5 tt-t^tiaSCi-^:(a) ttKiL 

[0 114] j/£/!ly^>f^^p-fe^b 
£ 0 xf i/y^x (^T — ^) v^^-^/v^/P^^ 1 ^ 

A, xfl/yfX y^-yu) v?/Ur3 — ^ P y 

h\ xf i/yt'7 (^yf^^) ->3xr)At^ ( h 
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yf'^^) (p- h;U3i>-X 

/l^^h) N rc^U>-t^ (^Vt^/P) ^/l-^i^r>A 

[0 1 1 5] ±IStCli> ^ air>{t^mt Lt^/V^y 
ir Wb^4^(Co^T#J^L*i^ vv^^i^ ^ 
>- * liy ^ - £ A K ® & x_ /c>f b^4£> £ ffl ^ £ r <t fc X 

2S^±^£^^r^^"Ct J;V\> jgHb** 
& s v o y VfbKfti** L T ffl ^ X fc <fc I \> 

WCte* * * p ir :^b^*liSHb**«&K*JR L 

[0 117] £fcJi!B<^J:5*>*nirWb^tt* *fc 

*H«c{fc^tei: LTIi, SiOz . AI2 
O3 , B2O3 x MgO, ZrOz , CaO, Ti02 . Z 
nO N SnOz , BaO, ThOfc t'^IWW^^, # 
y^U>\ aKU^otru^, sKU-l-yr-^v ^K!J4- 
^t^yv-l-^^^/, ^U^-S^lf— yw^-lf 

[0 118] **IJI3TM2\ ^^PtyftiMlirLt, * 
[0 119] ft^**WCtt«(ii)Sr^-t-5IR(cfflv^ 

xhXi\ 

[0120] z<d£ 9WA^<7)r/w; j 
[0121] 

Hb3 2] 

R2AHOAI) — 0 AIR2 



1 £0A1) 1 

I »+ 2 

R 

[0 12 2] (_hfB— jftittciJo^T, Rfi^/i-S, ^ 

^AXXfe*). m(i2J^_t, if£L< f*5~4 0cr>S 
STfcS. ) ^^X\ r(?)7^^t^t^(K (OA 
1 ( R 1 ) ) T^^6m^t^v'7/U; " £ A^. 



ffi*3J:l*5t (OA1 (R 2 ) ) T^fc>£^£T/l^A^dr 

[0123] «^7/Ky«fy(t fdirxJf 

(1) »#*S:^*r-rs-fb'&**)5^tt3efi7lcSr^^-5 

(2) ^^if^, hA-jn^ rc^/l^a:— r[>7t K 

«t) *fPffl**r3rsK«fb**»JKw*«turisiiR 
[0124] wixe>w*-ffiw5*>-c(i, (l) <z>#8s£S 

— r>A, f y ^ci tVu-T/u^ = y A, MJ>fyynt> 
7^^[)A, h!)n-yf/V7/U^«)A s hU^y^ 

tert- /f^7/l^ ;^!)A, h y ^VfyV7/V ^ ^ 
A. h"J^^7/^^i)A, MJt^^7;l/^ 
h!J7 f v / ^7/V'^f)is, h y p^->/V7 
/l^^ - r>^ s y P^f;W^!> A/^^'cO b 
1)7^7/^-^, ^fW^^^nJJ 
h\ ^xf/V7;l/;^(7A^n!) K, yxf^7;V^ 
r> ^ K N ^y^7/U^--)A^P!J Kttif 
roi/7/V^/V7;l/^() A/^-f K, ^f/i/7/W^ 

f^7/U;->)Ay K^rVK, v^zn^/i^T/U^^^ A^ 
h^rv- K4^0> ? 7^V7/l'^!>A7^3^-> h\ 
^xf;U7^^-!>A7x/^^ KfcifOv^T /^^7 
/l/^-^A7!) — n^ri/ iTSr^tf 5 r t 
[0 12 5] l^/l^W^^^A 

[0 12 6] (1-C4H9) xA ly (CsHio) z 
5. ) ±IBOj;p<c#«T/U^-9^b-&»l±, ¥»T 
[0 1 2 7] *SB«-efflv^ti,S^<^v^«tt<o*f« 
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ho 

[0128] *3SW-efflv^ixs^<v-fef^»tto^-« 

(IR) laoTMU, 1 2 2 0 c m- 1 Ml^tt 
5P^^S (D1220 ) 1 2 6 0 cm- 1 f*i£^*5*t-5K 

%St (D126O ) icott (D1260/D1220 ) ^ % 0.0 9 
L< fiO .0 #{-&£L<f±0.0 4 

-0.0 7 0(SlfCfc5^i:dsatU^ 

[01 2 9] ^E^^p/jr^o-if^Stt^aT/w^ 

[0 13 0] 
Hb3 3] 

s 

— (- Ai-0 -) 

[0131] r 7 nmm^c 1-12 w^^*** 

[0 13 2] r<©-0-l?^*tt(0#«r/W*n £ A^- 

l~<y^&(Dmc^ T9S&X*mt>£tlZ>**isTA'* 

[0 13 3] 
[flS3 4] 




(- A£-0 -) 

[0134] R 8 ttKSR* 1-12 (OfcfcTkm 

S**1M2W7A3^ K*ft6-2 0«) 

5 0 £fc^R 8 *5<tt/jbfe^^.c7>R 7 f±s:v^^**5S 

[0 13 5] t^rV7/K^^Affi^'t6f^l: 
_h. tf*L< tt5 0-=e/v%WJi. ^t-*f£L< f*7 0*- 

[0 13 6] ft*5*:*e|-CfflV^lc>tt5^*«r/U'^ = 
ttisfc&m [B] H ^fi^r^-^^AW^M 



[01371 m^mmxm^^h^^mi^^^mm 

ZthZfskm (iii) tcov^KW+So 
[0 1 3 8] *»W-CfflV^tL5Hfls^^^f!!bjK«. -e 

&frk LT#=t-r5Hf?&tt^*«fiR»-efcSo 
[0 13 9] r<7>«t p&Hflc^-^^ttjKtt, TSB^J;5 
/^^v-^i^b^k ^:Wb3*. ^U^-flM*. 

v<b^£ LTfi, fcixiff T 
i (OR) g X4- g (RliKfbic**, Xfi^py^jR 
■?\ 0^g^4) T?^*ttS4ffio^ Wb^^tf 

[0 14 0] J;*)Iftttl:tt, T i C 1 4, T i B 
1-4. Til* ttifOT h7^ny^^y ; T i 

(OCH3) Cl3, Ti (OC2H5) Cls, Ti (O 
-n-C 4 H9) CI 3, Ti (OC2H5) Br 3 , Ti 

(0-iso-C4H 9 ) B T3t£k*<D h y/NP^WkT/^^ 
^r^^V;Ti (OCHj) zCh, Ti (OC 
2H5) zCh, T i (0-n-C4H9) 2C I2, T i 

(OC2H5) 2 B r 2 * if ^^py^fb^T^a ^r^f 
^;Ti (OCHs) sCl, Ti (OC2H5) 3C 
U Ti (O — n — C4H9) 3CI, Ti (OC2H5) 
sBr ¥(D^£ J s^X3*fZ/\\£ \* ]} T/UD^y'f ^ > \ T 
i (OCHs) 4. T i (OC2H5) 4. T i (O— n — 
C4H9) 4, Ti (O-1SO-C4H9) 4, Ti (0-2 -31 

m\fz^k&x%z> 0 

[0 14 1] Ztth<D^X\ ^nyy^f^yU 

^{bTK^^^^^i^^xn vi/fcmtfcmk&mte t- 

[0 14 2] r^ip^f^yfb^H, #^41 

tcffivMbtb5^^^v"^A{t:^^ urn 

[0 14 3] r^T\ »7ctt*>fri-S^*V*^b^ 



(39) 



#i¥5- 3 2 0 2 6 8 



4^£ffM,LT^Ti> £v\> £fc. rtt b<£>^ ^ a 

[0144] mKfe^\.t£\j^#^sVM\&m<F>%: 

^^b^^v-^i^ y^/l^^y ^r^mt^^f^ 

[0 14 5] ^kvhW^*£\^t&^#*^VMk& 

ski*. m5h&*^&^y*isyMt&m 

[0 14 6] &*5, ^SgfltCjo^T, -^^^Afc^ 

[0 1 4 7] rHb^tt), ai7cte$r^L^V^^ 
[0 14 8] S^^^^jgOl^^^UMb^^m^ 



[0149] 
[ib3 5] 

RS-C-COOR 1 



[0 15 0] 
Ub3 6] 



[0151] 
UtS 7] 



[0 15 2] 
[lb 3 8] 



R 4 -C-C00R 



R ' ,C 0 0 R 1 

c 

/ \ 

R 4 COOR 2 



R 3 »C-COOR 5 
R 4 -C-COOR 6 



R 3 -C-C00R 



R 4 -C-C00R & 

[0 1 5 3] .±ELfc**, R 1 fiajft*fc«*fijft<7) 
JKfek*X*r*fc>U R 2 , R 5 , R 6 « 
lftbL<H:*B*© J R{t7kifi««:*t>L, R 3 , R 4 f* 

fc*5. R 3 , R 4 bi>-X*mm*tzli.l¥W:& 

tfiamoKfl:*iBKds*rt f e>n, fct*.tf-c-o-c 

- % -COOR, -COOH, -OH, -SOsH, - 
C-N-C-. -NH 2 t£¥<r>mm%:^-TZ>m&<nmk 

to i 5 4] rn^co^-eii, R 1 , R 2 <o&t£< 1 1 

/u v vnySt^f/K zc^/u-^ a ^^i/zc^/w^ ><y 
/K 7U/^py^v?xfyK y^^/w-vn 
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^y^^^A ; 1, 2 - y ^ p y>t7 A;tfyg£y 

:t?vK 1, 2 -v-^ n^^y-^A/tfyj&v?^ 

jV(OX otemNjWktfV ^i/^>m^-^ c r^ ; y^A-$^t 
/m^K y^A-g^y^/K y ^A^;*^A^5vK 

7^/^y>ry^f/K y^/W&y^-^/K y?/W& 

/W&^ ^ A y A<^ A;/^ A, y $ ARfc is- n - y" o tVK 
y^A&y-f tVK y<?A^y-n-:/^vK y^ 

Afi&v*>f yy^vK y ^Ag^-n-^y^A, y^A& 
y-2-J^A-^yA, 7^;Uiv f f^> y^Agg^< 

yv>A:/5vK y ^ Aggyy *l~a. t;^!)^^ 
#yfi*v*^>K t7^yy^^y|gv ? yf;K h 

atk y ^o^^^k y # a*? hmm $ ^3 ^ 

[0 15 5] ^ffi^ATKy^^^^A^^co^Jt LT 

^yy^v> >f y:/n lfA x i?/^yygey-n-y^A N i? 
/<y y$£-n -k/^y y?gy- 2 -a^/w^y 

[0 15 6] r^t>#fl|^/P^^^^^v : -/KDEf 3 "Cti. 
U<, ££>(c#£L<(*y*A^ ^U"fy»* Btfc^ 

J^_h <0 T A = t <d&J&{zl &ionbfrZ>^=^*7- A3* 

[0 15 7] Ztvho^^m^^^^M^^T/i-t LT 

^*xA£te/B1-5&^(2&< , Bfr^^ ^««tww 
Miiar* r tt h <D&ffi$/i-i& lsf»^ * "r A£r R3frr £ - 

[0 15 8] Hflc^^^*«t«:»l»i-5BHcH6ffli-5^ 

(7^n^-y) -y 7 yglft ^W**^ *T 

^)7^ K«*sJ:t^*a*^*:#(f-5wt^"C*So 
[0 15 9] @*^*y««ttt:. iELfc^J^n 



y^-Mb^ (tL<liftRv^->«>A) , Srf-ffc-* 
f«o J; t>*^ * y fb<&» Sr»tt ^^5:il^J:^ fiiigi- 5 

[oi 6 0] rnb©H*^^v*ME©SBiS*ife«rlfc« 

(1) ^^•y*>AYb^*fcSVM±^^^^A^» 

AP^y^fW J: 5 *Rl£«}«|-c^««LS 

(2) aB7ctt**Xftv^JKtt^^^»>A{k-&*fc. 

(3) (2) •c#f>HfcRje^««i^, ^^yfb^^r 

(4) (1) fe^V>li (2) -e#f>tL5R^dt«9t x 
m^^^^is J: tf ^ ^ y f t^«J S: * ?> l-RJS $ it Z> 5> 

(5) ^r**sVMk^h%^YZ^y*isVMk^ 
, y ^ Mk&fy *> 5 v ^ tt-^ y 9 Ajb^ <t 

(6) flfria (1) - (4) ■c#p>ix5<b'&»S:, ^-o^ 

(7) ifeJRK^'fr*. S^t Ku^/UhVb^^y^ 
J:t;/Npyytt7^2-/vi^ftb^$r, 
##*5 J: * y <b^#i i: * it 5 

(8) *«l«0-r^y^AJfi, 7/^^^^v/-) 

a, 7 y - p ^y v ^ y i.7j: ^(o-7 y 
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[0161]±E (1) - (8) K*lf fcHfc^V'ftli 
[0162] Sfl?^* ^*jat«:BI«i-SBBtc:fflv^P>^S 
0 1 -5 0 0 ^EvK if* L<I10. 05 — 300 ^yWtf> 

[0163] z<D£o\z\^xnhtLtim# s rf>»m 

*5i>T, AP^y/f^y (JR^Jfc) fi&4-2 0 0, 
U < lift 5 - 1 o o t?*> 9 , mFlsm^«-^#/^ 

^ (*/Mfc) tt*lO. 1 ~1 0, if*b<tt»0. 2- 
10 0, * L < 2 ~ 5 Ot^6^t^M^Ll/\ 

[0 16 4] ro@*^^>-)^jKii:mMco/No^v{t:^ 

{t^*^**-^, iI#*Ofc*ffi8MSft5 Om 2 
/g£JLh, WiL<l±K)60-l, 0 0 0m 2 / g , £ 
^)ffiL<Ml00~80 0m z /gtfc^o 

[0 16 5] :oJ:5ftB*^vttilt *tt"Cttffl 
tz\±&mk&¥ox&9il,x&imi~z^thxzz> 0 & 

[0 16 6] ^<7>^5ttiBStt^^^«!«E*»OH»ft 
^(^o^tfi, fcfcxJi* WH1BS50- 108385*<&*, 1^ 
50- 126590*<&*, l^51-20297*4>*, l*151-28189*<k 
*, 1^51 -64586*4**, 1^51-92885*^*, 1^51- 1366 
25*4^*, 1*152-87489*^*, 1*152- 100596*4>*, m 
52- 147688*4^*, 1*152- 104593*4**, 1*153- 2580* 
£r*, f*153-40093*<&*, 1*153-40094*^*. 1*153-430 
94*£:*, 1*155- 135102*<&*, 1*155- 135103*<&*, 
1*155- 152710*4**, 1*156-811*^*, f*l 56 -11 908*4^ 
*, 1*356-18606*4**, [*358-83006*4^*, [*158- 1387 
05*4>*, 1*158- 138706*4**, 1*158- 138707*4**, 
1*158- 138708*4**, 1*158- 138709*4^*, 1*158- 1387 
10*<&*, 1*158- 138715*<k*, l*160-23404*4£*, 1*1 
61-21109*<&*, 1*161-37802*4**, [*J61-37803*<& 



[0167] ±n<oxo^m^^>mmt t h^m^ 

[0 16 8] *fcJifa^J:5*B*^*>*jK£ £<btc 
— yvJB, trb>* T/Vf t K, jfr/vtfvBL 

[oi 6 9] j: o jyfctfncte. y *y—/v s ^y — 

yu x ^/—/u^ -O-^y—yK ^3rU-y— yu, ^ 
^y— /K / — yK ^-^ ^^S'/VT/vs — /K >*- 

U-f /VTyV=a — /V, s<l/i/jV~r;V^i— yK 7 ^-/Uzc^f- 

— yK -fy^p try^y^/WT/ua— /v^soKiRIH^* 
l-18W7;^^f;7i/-;K ^ I/J/- /K =*r 

(D, M7/^/V£^tLtt<t^^ig^6-2 0 
<D7x./-~ /^S ; Tir b V, ^f;l/xfyu^rfx, y^ 
yv^r y-f^-jv+r h 7th7xyy H -o-^^^y 

* y ^wKSSJg^HR 3 - l 5 (D^r V >m ; 
T-fe hTyv^t K, t'ty7/vrt K, t^f/V7 
yu-^t K, ^yXT/^Tt h/i^T/^t K, f 
T^fc K*^*JSiF : »2'-l 5©7;VTt KM; =¥ 

^^^^•/u, K^y^/K ^^^.^/K ^o/^BI 

y^/K ^^u/ubr^^/u, y yyug?y ^*/k ^ 
.&#^y^/u. ^6fgxf;u, gcS§^yc3tvw, 

^SSSSxf/K r-^^fty^/K ^W^ft-n-^ 

t Kn7^/Wftv?>fy^nt/U % ;7 ^yl^e^^/v, ^ 
^yUK^ji^/u, 7^;H^^y^/K 7 ^ J^m^- 

□ 7^hy, 5 - ^i/D7^ by, ^Uy, 

K, J»|«3i^u^©RiR]l^-*2'-3 0<Z)^«F«^^ 
^yw ; T-fc^vi^ C3 y K, ^<^y-f yi^^ n y K, hy^-Y 
y^^ny K, 7^S^py KV^SiiftJR^ft 2 ~ l 
5 (D&s^?^ ; y^ynn— r-y^, ^^yu^— ^yu, 
4 7~?X2 tVl'^— *7VV\ ^^yl^ni— v^/V. T^y^^— "X 

yK xh^t Kn77y, r^y— /i-, v^^^^y^— 
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?ju*$(ommm*» 2-20 o^-tvhs - mmr * 
y >\ fy^y, e^yy, ^ h7>f^r * y 

^)7^yg ; rir h - h -<y:/~ h yyy, 

[0 17 0] mT-^^^^: T8acoJ:5^- 

£0 

R n Si (OR' ) 4-n 

(Sfc*, R^tfR' (*K*fc7k3f nf^0<n 
<4*Wfci"ft^*>5 0 ) ±B<0J:5*-«5£ [ 1 ] t? 

JT'ji'jt b^ci/i/^^s hy^f/^h^yyyy, 

^y/ptvi/v^^ ^y>7y t-T/^/v^^/Vv^ 
h^r^yyy, t-^/Mf-/^ h^-yv'^y, t-r 

S/W^yVS^x. h^yy^y, v^cn^yyvM h^yy 
7y, 7x-~/i'* s ?'/i'*?* h^rv/y^y, V/7j:^^V/ 

t'^-o- hy/V-v 5 ^ ^i/i/7y 

> h^ryy^y, ^-p-hy^^h^yy^y, 

^xf;P7x- yUi^^ J-^yy7 V, u^dr->/U 
h^yy^Vx y^ P-~-^yyy> ^yyv^ h^yy 

7y, u^^f V/y^ ^vyycn b ^yy7 ^^/y 
Fy^ h^yy^y, ^f/vhy^h^yyy^ 
yy h y ^ b^i/v^y, ^^MJ^h^y^y, n 
- 7*p tfyy hyx h=*yy^y, y^yyy h y ^ h^yy 
7^, ry^hJxh^yy^y, y^—yy h y y h^r 

^7y y- ^P/^Pt>hy ^ h^yy^y, ^ 
yy hy^h^rv"y-7>. t-^H)xh^yy7 

y % n- ^f/Vhyxh^yy^y, i so- T'f^h 
yxhdpyyyy^ 7x^h yx h^yy^y, v - 
7^//nt>hyxh^yy7y > ?u;\sh})^b* 
yy7y, x^fy^y/n^dryy^y, tf^yyh 
y^h^yy^y, y^n^^y/i/hy^ h^yy7 

y x p^^yyy h y h^yy^ y, 2- y yy/Kyu 

fyhy^ h^yy^y, 2- yyy*ow-y h y ^ 
yy7y, 2- y yy^/y-^-y^ ^yyv^ Ky>7y 
^ift^^vw ^-r»^/u, hyyifyv7*y^yy 

7y, 7< ^yy h y T y nr ^r-y (allyloxy) y7y, 

/Hy^ (^-'^ h^y^h^yy^y) , t'x/v h y 
Tir b^y-y^ y* f /i^f h 7^ h ^yyy o 
y#^/j*ffl^ib*L£o 

[0171] -coHxfyuhyxh^yy^y, n - 
^pt^hyxh^yy^y, t-/f^hyxh^yy 
7>\ t'x^hyxhdryyyy, 7xx/i/hyxh^ 



y>7y t^/vhy/h^yy^y, v^^^yy^ 
^y>7y 7x=/u>f/i/^ F^yi/7y t'y; 
-p-hy/vyy h^-yy^y, p- K y yy^ -^yy^y ^ h 
^■y-y^y, yy^n^^y;i/y> h^yy^y, -y^ 
p^^y/M T-zuifji F^->iy7y 2- y^/vty 
hyxh^yyyy^ 2- y /y/K/y-^-y^ ^vy^.* 

[0 17 2] t^»4fls:t LT, TlBcoj^fc 

So 

S i R 1 R 2 m (OR 3 ) 3-m 

(3:q\ R 1 tt-y^n-<y^yS'bL<ttryy^r/y*&- 
Wi-^y^o-<y^yyST*fe'9, r 2 nr/u^jum, y 
^ p ^yf J; (/7;^/^^*t 5 y ^ P^y=^ 

£T-&<9, rrUiO^mg 2 fr«fc+Sre*>5 0 ) R 1 
y^D^yf;u£^u< teT y ^ u ^ 

y-^yyST^«9. R l tlttt, y^ n-<y?vyS£Jt;Sl- 
2- ^^-yy^y^ n^y^-yy^ N 3-/ 5vyy ^ p^< 
y^/y£, 2- 31^/v-y^ p^yf;vi % 2, 3- >^ 
^■yyy^ p^y^yy^&<k*coTyy*yy^££*i--5y^ p 
-<y^yyS£r^tf <5 rir^'ets. 
[0 17 3] R 2 iiT/y^ryy^ s y^ p-<y^yy^*b L 
< (lTyy=^yyS^:#-t-5y^ n^y^yyg<o^i*;ft^<£> 

tvyg. -<y/pt>S, ^yy^ x — =*yyy 
Sft^ry/H, ^fcteR 1 i: LTM^UtV^ n-< 
y5 1 /V'**3«tl/ryy^r/ya6«:«-r-5>'^ d^y^yyg^r 

[0174] R 3 fi^fbTK^S-efc 0 . r 3 ttm 

[0 17 5] m^^p^-^fi, R» ^y^D^y^yy 
S-e*!). R 2 ^ryy^yy^^fcfi:y^n-<y^yy^T 

[0 17 6] :coj;y/j:ti^^iaT, *fr 

y^ D-<^^yy b y ^ h*y->7y 2- 
/vy^p-iyf amj^ h^y^y 2, 3- 
;yy^p^y^/vb!J^ f^y>7y, y^P^y^u 

hyx h^-v/^y^ h y r^^^yy^yi ; >>y 

? D^y^yyvf^ F^yy7 y, t*7. (2- y<f/i^y^ 
cr^y-^^y) h^yy^y (2, 3- is**?- 

a^y^yy) Kyy^y, i^y^a^y^ 
;v -yx ^ y i/7 y^to y 7/y^ ^ y y 7 yi ; hyy 
^p^y^yy^ Kyy^y, hyy^P^yf^xh 
=¥yy7y, s/y^P^yf/MW h^y^^ 
v^y^y p^y^yyai^-yy^ Kyy^y, yy ^ n 
fyMf^xh^yy^y, y^ p^y^yyy^ ^yy^ 
h^yy^y, y^a^y^yy-^^i^yy^ h^-yy7 
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[0 17 7] *3B^-ett, ±IB^J:9<C*jlKS:fflV^r, 
^2WWa-tl/7^y (i) % att^-U-^^^ 

di) , v^i/mt^m (ui) ^b»«tbs^ft< t 

[0178] iroj; 5 fceHb**««£ L-Ctt, 'O'* 

{b*5R*5,fct^ n n^O-if Wj:if^Nny>Ra|ft:/j:4f 
[0 17 9] *38M-Cfi:, R#*^*±iE«{b***« 

[0180] ^y^rfe, is^ffiv>-rn(-*5^ 

*, 0. 01-5; ^L<l±0. 05-3; 

(Al /V) t\ 2£JlJi, £f£ L< (3 2-5 0. £*>K1 

coi 0fg£XT, *f£L<: l±l -7{£, SfcK«£L<M: 
[0181] ■5I^/<^-> ? ->^ j fb^*3J:U^^ryi-; 

itSo wOB, at^T*tt^^^^A^b-&*tt±3fiUfc» 



[0 18 2] ftb^(ii)^ffli/>btL5^^ti, 

0^^n-fe>fb-&*(i, f^iiy^F/^fc^ ii 
#*&0. 0 0 0 0 5 — 1. 0 * y ^vK £f£ L< (±**j 

0. 0 0 0 1—0. 5 ; y ^/Wlf, #R7VW; — ^ 

i ^-/H^*fur, = * A^vfb^W+^r 

yl^^Aj^/j^ ii^l -1 0 0 0 o^k L 
<fil 0-5 0 0 0^/i-i:*5 J: ^/iliT-fflV^ixSo 
[0 18 3] ftfefcg (iii) 30SfflV^P>tt5»^Cfi % @# 

y y h/nso?-* vjEwcife 

SLt, ffl*li#Sj0. 001-&1. 0;!)^;K 
U<ttftO. 0 0 5 — 0. S^II^WfTfflV^il 

(0^*>-jDii^l^/Mc*fU fflr/^-Hf^ 

< f±#j5-5 0 O^tft-SJ: 5#fireJ8v^Jx.5 0 * 

£?£L<(3:0. 0 1 — 2*A\ L< fiO. 

0 5-1 ^i^^^^^ttffl^^tl^o 
[0 18 4] ±|Bro<t5**«^#ftT^fif*^iXS* 

< fi-3 0^-8 0<t\ $b{C»*b<»i-2 0 , C~6 
0tT\ JE^^o^^lT— 5 0 Kg/cm 2 , *f * L < *i 
O^rSx.T-2 OKg/coi 2 0*frT-CfTt>*t^ 0 ^fc^ 

[oi8 5] ±fs^s^/etcio^T. m-^^ic^^ 

ixS^y ^-ojtspfis (i) J%m®c2£l_k<n<x-Jru 
7 (ii) »#t^-l^7>f^, (iii) ^Wb^^^ 

Oi^WCo^T, tt^it^r^-T^r 4: fit?* 
5 0 

[0 18 6] ttx.ll 1) «iBft2»i©a-^-^7 
>T ^Sr2««^»^ 

1. 3i^u^/RiRSc3JEJl±<Oa-^-u>'-f vtftiii* 

^/I^JtdS 70/30 — 1/ 9 9 

2. ^9R»3»±<Oq E -^-1^7-<>' (a) / (a) J: 9 

t>K**w#v^a -t^7^ ^oft^^-tir-Cfi, ii* 
■t/HtAS 80/20 — 20/80 

2) S^^C2J^_hc?>a -tU7^ mVt*^7*^ 
/HtjftS 90/10—10/90 

2. jRgR*3tt_h0>a-*-U'7-f ^/^^ThU-^^ ^C0 
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a^fcHt-Cf*. iif^/Wt J&* 8 0/2 0-1 0/90 
3) R*»2Wa)a-3l-l/7-fy^ ^J^COifi^ 

0/3 0—1/9 9 

-frT*ia. ii^/PH;** 80/20 — 20/80 

*^:7>f V*7V^A#£3H* [A] (Oft&Tlc* mm 
&.2$k±.<n*-it\sy 4 v (i) , ^^^u-^^v (i 
i) . ^x^ft^ft (iii) ^f>ltfti5*J!i:<i:t2 

1 0-500g/y5/h;K lO — 30 0g 
/y * h/K^»S"C***fCV^5. roftttli. STSfK 

[0188] **wi-«s*tt^-^^-f y^*m^£- 

ti/7^yi7yn*«^ [a] *r£Hfc;**Btti:: 

*:MSL-Ct>J:<* *fc*i'-bfB(OJ:5ftaitt*U' 
7^*^^A*1^# [A] «ran«@-C*»U 

« 2 S B 2 J£A±co a - it 

H> (i) . Rtttl/7-fy (ii) . S^VflS-fr* (ii 
i) jO^atftLS^AfrSr^^LTR'ffc;**^^^ 

[0 18 9] **Mt?»«tStLS««^-U7^^*** 

a. iMMftuttL hssffwsK y ~-mti 
y~-i*aittL *&k&*¥ffl«L ^wsufmaL *^y 
[0190] iktz^wcomtk*^-?* >-m&m&mc 

#«KlKffl % T^^n y*>-^#L !*• 

#h »»h »Pk yyt^tzii 

[0191] fc^jfctf, &Mf&£rt LTBS^2it*£5£ 
3 -(3.5-^-^/^-4- t Ko^'>7x^V) 



/V-3(3.5--> ? -t-> r ^-/V'-4-t Kn^>>7x-/i/)]^p t° 
hiifw7iy- /u^RfbKUfcSRL ^fr^SI 

y ^si*/u->!> A«cif(offi/teK4fe«4ft, ^y-try^y 
^tt k ^y -fe y y^-y 7 $ k ^ytyy 

^77 l/— K -<>-^^y^y F»/^;xr7i/- 
K -^v^^y^y h-yv^7r7u-h, ^o-^^y 
^ y h y X77 h^cD^ffiTyi^— /ucDfliJft 

x.fi, 7F7^[>fl/y-3(3,5-^-t-yf/W4-t K 

ndr^x-yi/)^ tr^-*— H y ^y^7r7 y 
ffift*5j:tj^y -try ^7 i^— h 

[0 19 2] *3BW"Ctt#i-. 7 * / -^*«fbK/lbS!l 
^r/Wt3ft BLh© T JV n — /VCD TVl^ — /Wfckfik 

;^f7u-h, ^y*fe y vpis— ^y-iry 
^y^y^r-h, ^ y ir y y ^ h N ^ 
y ir y y^77^ k ^y-fey^^^^u— h^fo 
^y ir y vflgj!£^G;*fvK ^xj)xy /^y 
^77^-k ^v^^y^y h-/K;7^-h, 
-<v^^y^y /u^^^t — ^v^acy^y b 
— yu^-^T k ^o^^^y^y h-;vhy^fr 
h^co-<^^^ y ^ y h—/i>><r>n%ffim^xy u si'&m 

tl/7^ v*#*-&(*:i00**»^*fLT0~10**W» 

tl^7>f V3R**^flE100**»lca-LTO-10**«, 
[0 19 3] *fc**«(ci*5V^rtt. #»Bw@Wt« 

->y^7, <^i&±, gfefb^^v, mik^y* 

-f ttpft^^v-^A, ^^^*^y^A, mat'*!)*? 

[0 19 4] 



(45) 
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(i) > »«shU'^-f^ (ii) , ^VS^fc-g-to 
(iii) /4^»5^< <t t> 2«co*flft:fir*«* 

[01 95] 

[0 19 6] &fe*5£W«c*3W5*«*tt<75jaiS*8fe» 
( 1 ) ffilfcteK [ rj ] 

\'-7<<>'7ik&*;&it<o#7xm»j& (Tg) 

(3) ttflsjfiffi (TMA) 
Xd./K>|±^Thenno Mechanical Analyzer£r/8V>T 1$ 

/»K>iSffiT?#SUT, ^^BRfM 5 ^— hl-0. 6 3 5 

(4) fsiw corns 

(5) ArfKR 

ASTM D790^^CTtr^o/c o 

[0197] : 5Xl/2Xl/8t^V 

?\ ^/^^PflE«i5 1 mm 

(6) I z o dlffVWR 
ASTM D256^2pi:r^^L3t 0 

[0198] KRJffl^R :5/2Xl/8Xl/2t>f 

Kg&i&ffi : 2 3<C 

Si* o tCbT, xfi/y-TCD - t^/WA" 

(A-l) i/y-TCO - fcT—yWyl^/M^^fi 

\Z S zr.^u> • =r h9>?v [4.4.0. 1 2 - 5 .l 710 ]-3-K 
xirv (KTTCDtftt) . 5-tr=/u-2-y/u#/w* 



[0 19 9] «-&*_t«f&i^<bTCD, VNBWf:? 

VDyf^ VNBitiS3. 0/7V!iy h^t 
Sfcfi^*±ffi;&>fe«i«i: vo (O 
C2H5) c I 2<o is «^»rt"C(0 
£A»ff**0. 5 * y ^e/u/y y h/vt/^^J; 0 
\z.^ xf/^;K^»>Atx^^ p y K (A 1 (C2H5) 
1.5 C 1 1.5 ) <Dis# ^^^-t^tS^^M^SPHt^^TjV 

ic/^yy^f^v^xf uy^3o. oys/h/i// 
n*Rk sas& 10. ov y v^/titm, j^m&o. 5 y 

[0200] m^s^ai^Bt 9 wit &*vfc v^-v y s/ h *c 
KSr*^»±«^b, m^ftcom&m^^ 1 y ^ h 

fftfcl, ^ P^^rf-^/>f y^a f/PT/U^ — A- (1 : 
1) SS^*Srai»lLT*'&K*SS:ffJfc*itfco ^cq^ s 
*l y y h/W:^tIM5ml £S^Lfc3k*ift£SL 

[0 2 0 1] ov^»«»Kt*ixfc«'&»S:3«*WT 

ftlftU Tirhye+^Lto £ TKy-v-^ 
^#fti-5TCDSraffli-6*:«)ac»LfcHfls:«*4 0 
g/y y h/wi 45 J; } icrt h yttSA tfc«, 6 

ot:T2i*iB(7>*fl=^ttaiftfPfrffftofc 0 #na#ys 

i»9S:5igK:J:0«»U £*«tiaT\ l 3 0 
•C, 3 5 0mmHg-C2 4B*^fej^bfc 0 
[0 2 0 2] £XJi<D2: o \C It, »e>tLfc3i^U^ * T 
CD • [jj] 7 

dl/gT-fc 9 , 3 $ iBfl5)5S 10. 1 T*£> <? x Tgli134 

(A— 2) i/y • TCD ■ LS-^^^y*!^ 

(A - 1 ) tciJV^r, TCDft4 8. 1 tfyJ^/V y b 
tT^/uy Asj$;u^ >(Dti*X>*) 1, 5—^^-^^ 
^>^6. 1 6^7A/y^h/K 1/^3 6, 0 

y y h/u/B*w, **S:3 s. o y ^ h/u/B*m. tj<^ 

*rl. 0 y y hyu/«FWffl^fc«^li, (A-l) tlaj 
- TCD • 1,5 — -dri^^^^t*^^ 
4:«5fiLfco »?>tufc*fi^*«:. [n3*M. 2dl/g 
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[0 2 0 3] 

fT^o^io **»±ffl^e>3i^UV • TCD • 5-tf~ 
/w2-y /^zKn^^jr-S** (A- 1 , [tj]=0. 7 
dl/g) (D^n^rif *^Sl*9T* 

IMttEirLT, VO (OC2H5) Clz©^D^fy 
*SSSr, *^8irt"C-w^i-^i>^»^so. 2 * V *r/u 

2. 8 6 (DM-C, xf/i/T/U ^ ~ Air X 3r 

^ n !/ K (A 1 (C 2 H5)i.5 C 1 1.5 ) (Di/# n^^-tf-v 
*«eSr«-&*rt"C<z>r/u^ =>>A»«3ftS l. ssy^e/i' 

yy^f^^txf uy^2 5. 0 y y h/u/l*IB, 
yptVy^25. oyy^/SIB, t*«:14 5!l 

mm» *m at * -ttr-c tsot;t«»Lwse** 

£^»rt<z>fi£*3&*ffK: 1 y y 5 
(i-4*5*>¥*9WSB#IH^0. 5B#IHi:*5J:5l-) 3 

^fy/>fy^a^7/U3-;u (1:1) 
aJUrScfrKffiiflejfcSiirfc. -fc<D«, * 1 y v K/Mc 

[0205] oi>-e»«»«Shfc«^iSSr 3»iwr 

«»U T-fe h^-C+»»l5*Lfc, ^m^iiT, 130 
'*C, 3 5 0mniHg-e2 4l*raftj!iLACo 

[0 2 0 6] £JLb<Z)J: 9(-LT, • TCD - 1. 

v^—^k^ 8 8. 2g/m 

*>4 4. l g/y y K/UC0l:T'#fc o £fSLfc*S^flc 
*^$*4xS[A]^»0#l^tt, 9 0. 7*S%"Cfco 
ft:. 

[0 2 0 7] fttfMR, TMARftKR 
[0 2 0 8] 



I*ft«2] HJfiWl f£*5^T, « 1 K^1-*W={;iS?]S! 

[0 2 0 9] *S*&S2*c:^-n 
[0 2 10] 

[Hlfi«3] 3lifi«l *c*j^r, s^^^-m^^r 

^-/W^TjOl^iX&fi^ft (A- 2) Kftx. 

[0 2 1 l ] JB*Sr«2*c^i- 0 
[0 2 12] 

I^W^fiS^o. 3 3 g /y rh;^/^J;3(^ 

[0 2 1 3] JB*Sr*2*^-r. 
[0 2 14] 

[SSJ6«5] 1 KiSs^r, i«*i/7-fy**i 

'TCD'T h7^>^ u- [4.4.0. I. 2 ' 5 
-1 7 * 10 ]- K-r #-3.8- (A-5) tcft 

[0 2 1 5] SI^2(C/Tt. 
[0 2 16] 

&fo$:aL^u^ • TCD • 1,5-— ^i^^m^ffc 
(A- 2) ^ftjtfcJ^tt, HK«1 £H«^L-C, A 

U7 ^ y^M^^tt^xf i/y - yxn ei/ 

[0 2 1 7] JS*«ra2(c^. 
[0 2 1 8] 

/i^-£rA-v^ o y-K[Et(Ind)zZrCl2 
ffi:0. 0 0 2 ^ y */V/V y h/^]Srffli/\ J^;UT 
/US /*i^[MAO.*^Rrtj£tf : 2 5 y Wy y b 
1 Or-Cm^^tf ^o/c 0 g-gil. ^2(C 

[0 2 19] «*£«2lCiFi- 0 
[0 2 2 0] 

[*SS«8] HJfeffill (-*3V^X, ^^U>- • TCD * 5- 

(A- 3, [tj] = 

o. 8 di/g) 

tt, ^Jfe^Jl ^^LT, a«t3fU-7-f 
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[0 2 2 1 ] ffigk^m 2 IOt^o 
[0 2 2 2 ] 

L < {£TlT 5 n <b # ft 0 f Co 
[0 2 2 3] 

\?~/is-2-//\,7$;u*>&m<&#: (A- 6, [n] = 
2. 3 dl/g) Srffll\ «2fc^*ftfc£3CLfcK* 
filllfieili tiai^Lt, SMfc*u:7^ v»**^ffc£ 

[0 2 2 4] 

fEl gttWKOJBLfc [A] 



(A- 7) &^fc«^filltSMl £ffl«fclLT, m$t 
[0 2 2 5] 

*&#(A-1) 4 5 0 g^ xfi/y./pfi/y. 
*m-&*5 0 g Sr-*M?a« (^7*^y^I^SF5£B>r 
(«) H BT-30, l/d = 42) latl^y^ 

^^2(c^"r 0 

[0 2 2 6] Kbfc»^tai#»W<E># 

[0 2 2 7] 
1*1] 
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(dl/g) 


TMA 
<t> 


DSC- 

Te 

(t> 


A — 1 




TCD 


0. 7 


1 5 0 


l 3 2 


A — 2 




TCD 


0. 8 


16 5 


14 8 


A-3 




NB 


0. 8 


12 7 


119 


A-4 


if V > 


TCD 


1 . 1 


6 0 


4 3 



[0 2 2 8] 
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£2. (2) 





FM 
(kg/cn 2 ) 


I z o d 
23t . fy? 
(kgcn/cao) 


TM A 
(C) 




2 7 0 0 0 


10.8 


1 4 1 




1 5 2 0 0 


6 7.4 


1 2 2 




19 9 0 0 


14.9 


8 8 




2 5 3 0 0 


2 6.6 


1 3 9 




2 8 2 0 0 


9. 9 


1 4 3 


XJfStt 6 


2 4 3 0 0 


2 9.4 


1 0 7 




2 4 5 0 0 


2 0.5 


1 4 1 




2 8 3 0 0 


9- 7 


14 8 




3 9 0 0 


NB 


4 0 


Jfc««2 


2 18 0 0 


19.1 


5 5 




6 7 0 0 


NB 


4 5 




2 6 0 0 0 


5. 0 


14 0 



(72) 3i$§# ffi ffl ft IE 



